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(57) ABSTRACT 

Systems, methods, and computer program products are 
provided for presenting at least one reference line on an 
electronic viewfinder. The system generally comprises an 
image capturing device and an electronic display; both 
operatively coupled to a processor. The processor may be 
configured to receive image data from the image capturing 
means and display that data on the electronic display so that 
the electronic display operates as an electronic viewfinder. 
The processor can be configured to also display one or more 
reference lines overlaying the image displayed on the view 
finder. The reference lines may be alterable by the user so 
that the user can better use the reference lines to help the user 
properly position the image capturing device when the user 
is capturing or preparing to capture an image. 
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SYSTEM, METHOD AND COMPUTER 
PROGRAMI PRODUCT FOR PROVIDING 
REFERENCE LINES ON A VIEWFNDER 

FIELD OF THE INVENTION 

0001 Embodiments of the invention generally relate to 
systems and methods for providing reference lines on a 
camera's viewfinder and, more particularly, relate to systems 
and methods for providing user-alterable reference lines on 
an electronic viewfinder where the reference lines are con 
figured to guide the user when positioning a camera. 

BACKGROUND OF THE INVENTION 

0002 Human vision can be very sensitive to the position 
of straight lines. In a photograph, even a very small tilt of a 
straight line that should be parallel to the picture border is 
easily noticed by our vision system. For example, FIG. 1 
shows an image 10 of a seascape. The seascape comprises a 
horizon 12 where the sea and the sky meet. Since the human 
mind understands that the horizon 12 should be perfectly 
horizontal, the user must be careful to keep the camera 
perfectly horizontal when taking the picture. If the camera is 
rotated even slightly in the clockwise or counterclockwise 
direction, the image may appear tilted. In practice, an image 
generally appears tilted if an object or feature of the image 
that should be horizontal or vertical is not parallel to 
whatever the human mind uses as a horizontal or vertical 
reference. For example, for images that are printed and 
displayed in a standard rectangular format, a person viewing 
the image will generally view a horizon in the image as 
being “horizontal” if the horizon is parallel to the top and 
bottom borders or edges of the image. If the images are 
displayed on an electronic display, monitor, or television, the 
horizon will generally appear horizontal if it is parallel to the 
image border or the edge of the screen or display. 
0003. The image 10 of FIG. 1 is a representation of an 
image of a seascape where the image 10 was taken with the 
camera rotated slightly in a clockwise direction so that the 
horizon was not perfectly horizontal when taking the pic 
ture. Lines 14 have been included here to show the degree 
by which the horizon is tilted from the horizontal. As can be 
seen from FIG. 1, even a small degree of tilt can be 
perceptible to the human eye. Such a perceivable tilt, when 
unintended, will generally subtract from the aesthetic value 
of the picture. 
0004. The tilt in the image would be more noticeable if 
the picture was viewed or printed in a larger size. For 
example, if the image were to be blown-up for hanging on 
a wall or if the image were to be viewed on a computer 
monitor or television, the tilt may be more easily perceived. 
Conversely, Small tilts in an image may be especially 
difficult to perceive on small electronic viewfinders. 
0005. In this regard, capturing an image that is exactly 
horizontal can be particularly difficult if the camera's view 
finder is small. The use of small viewfinders is becoming 
more prevalent since many digital cameras are specifically 
designed to be Small enough to easily fit in the user's pocket. 
Furthermore, cameras are increasingly included as a feature 
on other electronic devices, such as mobile telephones and 
personal digital assistants (PDAs). Since these devices are 
also often specifically designed to be small, the electronic 
displays that serve as the viewfinder for the camera may only 
measure one or two square inches. These Small displays 
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make it increasingly difficult for the user to perceive tilts in 
the displayed image when taking a picture, even though 
these tilts become both noticeable and aesthetically unap 
pealing when the image is Subsequently enlarged. 
0006 Similar problems can exist when taking pictures of 
objects having lines that are intended to be vertical. For 
example, pictures of city skylines, towers, buildings, walls 
inside a room, etc., will not be as aesthetically pleasing if 
Such features that are actually vertical do not appear to be 
vertical since they are not parallel to the side “vertical 
borders of the image. 
0007 Current solutions to these problems generally 
involve post-processing of the image to correct any tilt in the 
image. For example, a user might be able to use image 
post-processing Software to correct any perceptible tilt in the 
image. Such software may be equipped with an angle 
correction tool capable of correcting the tilt in an image by 
rotating the digital image and cropping the image so that the 
final borders are parallel with the desired horizontal or 
vertical features in the image. Digitally modifying the image 
in this way may, however, cause a reduction in the original 
resolution of the image and a loss of area. Specifically, since 
the original image must be cropped. Some of the image 
content around the borders will be lost. Furthermore, the 
modified picture will have fewer pixels and will be smaller 
than the standard image size. In addition to these undesirable 
effects, many users may not have post-processing software 
equipped with an angle correction tool. Furthermore, a user 
might not have or desire to spend the time to fix each image 
using this method. Even if the user did have such software 
for use with still photographs, it is unlikely that the average 
user would own software capable of correcting tilt in a video 
recording. 
0008 Attempting to post-process an image recorded on 
film in order to correct tilt poses additional problems. In this 
regard, post-processing an image recorded on film would 
involve the additional step of scanning a developed image, 
thereby increasing the processing time and further degrading 
the quality of the image. Accordingly, in most cases it would 
not be practical to use Software to correct the tilt in an image 
recorded on film media. 

0009. As an alternative to using software to rotate and 
crop an image, the user may be able to rotate and crop the 
image by hand. For example, the user could print or develop 
the picture and then cut the edges of the picture so that they 
are parallel with a horizontal or vertical feature of the image. 
If the user is matting and framing the picture, the user could 
rotate the image accordingly and mount it under the mat at 
the rotated angle. In either case, correcting the tilt by hand 
would require a substantial amount of work and time, and 
the process would have to be repeated each time the user 
prints an image. The resulting image would also be smaller 
than the original image and some of the image content at the 
borders would be lost. Furthermore, it would not be possible 
to rotate and crop a video image or a digital image by hand. 
0010. Therefore, a solution is needed to avoid or at least 
reduce tilt in a picture. Preferably, the solution would assist 
in correctly positioning the camera when the picture is being 
taken so that post-processing would not be necessary to fix 
problems in the image that were the result of a poorly 
aligned camera. Advantageously, tilt could be reduced while 
maintaining the original size and resolution of the image. It 
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would also be advantageous if tilt could be reduced in video 
recordings, as well as still images. 

BRIEF SUMMARY OF THE INVENTION 

0011. A system, method, computer program product, and 
apparatus are therefore provided for guiding a user to 
correctly position an image capturing device when capturing 
an image. In particular, embodiments of the present inven 
tion relate to providing reference lines on the viewfinder of 
an image capturing device so that the user can align a feature 
in the image with the reference line. 
0012. In one exemplary embodiment of the present 
invention, a system includes an image capturing device 
configured to capture an image, a display for viewing a 
representation of the image; and a processor configured to 
present a reference line on the display along with the 
representation of the image. The processor is further con 
figured to be responsive to user input in order to alter a 
position of the reference line with respect to the display. The 
image capturing device, the display and the processor may 
be embodied in a mobile telephone or digital camera. The 
image capturing device may be configured to record a video 
image or a still image. 
0013. In one embodiment, the display may comprise a 
plurality of pixels, organized in generally parallel rows, and 
the processor is configured to illuminate at least one row of 
pixels to present the reference line. The processor may be 
configured to present a horizontal reference line, a vertical 
reference line, or a reference line at some other angle 
relative to the display. The processor may be configured to 
present a solid line, a dashed line, a semi-transparent line 
displayed over the representation of the image. 
0014. In one embodiment, the processor is configured to 
present a reference line comprised of a first line segment 
extending from a first side of the display only partially 
across the display, and a second line segment extending from 
a second opposing side of the display only partially across 
the display, wherein the first and the second line segments 
are linearly aligned with each other. In one embodiment, 
where the border of the image captured by the image 
capturing device comprises a straight portion, the processor 
may be configured to present a reference line that is parallel 
to the straight portion of the border of the image. 
0015. In one embodiment, the system also includes a user 
input device. The user input device may be configured to 
allow a user to selectively activate and deactivate presenta 
tion of the reference line. The user input device may be 
configured to allow a user to alter an angle of the reference 
line with respect to the display. The user input device may 
be configured to allow a user to alter a location of the 
reference line on the display. The user input device may 
include a directional key for moving the reference line 
relative to the display so that the reference line moves in a 
direction perpendicular to itself while maintaining a consis 
tent angle relative to the display. The user input device may 
be configured to allow a user to alter characteristics of the 
reference line. 
0016. In one embodiment, the reference line is at a first 
altered position when a first image is recorded, and the 
processor is configured to initially set the position of the 
reference line to the first altered position in preparation for 
recording a second image. 
0017. In another exemplary embodiment, a method of 
taking a picture is provided including the steps of providing 
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an electronic device having a camera, wherein the camera 
includes an electronic viewfinder for viewing a representa 
tion of an image to be recorded by the camera, and wherein 
the electronic viewfinder is configured to display a reference 
line overlaying the representation of the image; altering the 
position or orientation of the reference line relative to the 
electronic viewfinder; altering the position or orientation of 
the camera so that a feature in the representation of the 
image is aligned with the reference line; and recording the 
image. 
0018. In one embodiment of the method the reference 
line has a predefined orientation, and the altering step further 
includes the steps of identifying an object or feature in the 
image to be recorded having the same predefined orienta 
tion; moving the reference line relative to the viewfinder so 
that the reference line is positioned closer to the identified 
object or feature; and altering the position or orientation of 
the camera so that the identified object or feature is generally 
parallel to the reference line. 
0019. In another embodiment, the altering step includes 
the steps of moving the reference line to a first altered 
position on the viewfinder proximate to an object or feature 
in a first image and recording the first image; and positioning 
the camera so that the same object or feature is positioned 
proximate the reference line in the first altered position, and 
recording a second image. 
0020. In another exemplary embodiment of the present 
invention, a computer program product is provided for 
facilitating positioning of a camera, wherein the camera is 
operatively coupled to an electronic display configured to be 
used as a viewfinder for the camera. The computer program 
product includes at least one computer-readable storage 
medium having computer-readable program code portions 
stored therein. The computer-readable program code por 
tions include: a first executable portion for displaying a 
reference line on the electronic viewfinder; and a second 
executable for altering the position or the orientation of the 
reference line relative to the electronic viewfinder in 
response to instructions received from the user. 
0021. In one embodiment of the computer program prod 
uct, the electronic viewfinder displays images as generally 
parallel rows of pixels, and the first executable portion is 
configured to instruct the electronic viewfinder to display the 
reference line with one or more rows of pixels. In another 
embodiment of the computer program product, the com 
puter-readable program code portions further includes a 
third executable for altering the color, transparency, line 
type, or line width of the reference line in response to 
instructions received from the user. 

0022. In another exemplary embodiment of the present 
invention, an apparatus is provided having a display for 
viewing an image, and a processing element configured to 
present a reference line on the display along with the image. 
The processor is further configured to be responsive to user 
input in order to alter a position of the reference line with 
respect to the display. In one embodiment, where the border 
of the display comprises a straight portion, the processing 
element is configured to present a reference line that is 
parallel to the straight portion of the border of the display. 
In another embodiment, the processor is configured to be 
responsive to user input in order to alter a characteristic of 
the reference line. Furthermore, in some embodiments, the 



US 2007/0291.177 A1 

apparatus may includes an image capturing device for 
capturing the image viewed on the display. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING(S) 

0023 Having thus described the invention in general 
terms, reference will now be made to the accompanying 
drawings, which are not necessarily drawn to scale, and 
wherein: 
0024 FIG. 1 depicts an image having a small degree of 

tilt in the clockwise direction; 
0025 FIG. 2 is a schematic block diagram of a system or 
device that would benefit from one exemplary embodiment 
of the present invention; 
0026 FIG. 3 depicts a display view with a horizontal 
reference line activated in accordance with one embodiment 
of the present invention; 
0027 FIG. 4 depicts a display view with the horizontal 
reference line moved by the user close to the horizon in 
accordance with one embodiment of the present invention; 
0028 FIG. 5 depicts the display view with the angle of 

tilt corrected by lining up the horizon with the horizontal 
reference line in accordance with one embodiment of the 
present invention; 
0029 FIG. 6 depicts the resulting recorded image with 

little or no tilt; and 
0030 FIG. 7 is a schematic block diagram of a mobile 
terminal according to an exemplary embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0031. The present inventions now will be described more 
fully hereinafter with reference to the accompanying draw 
ings, in which some, but not all embodiments of the inven 
tions are shown. Indeed, these inventions may be embodied 
in many different forms and should not be construed as 
limited to the embodiments set forth herein; rather, these 
embodiments are provided so that this disclosure will satisfy 
applicable legal requirements. Like numbers refer to like 
elements throughout. 
0032 Embodiments of the present invention relate to 
systems, methods, devices, and computer program products 
for guiding a user to correctly position an image capturing 
device when capturing an image. In particular, embodiments 
of the present invention relate to providing reference lines 
on the viewfinder of an image capturing device. 
0033. The system, method, and computer program prod 
uct of exemplary embodiments of the present invention will 
be primarily described without respect to the environment 
within which the system, method, and computer program 
product operate. It should be understood, however, that the 
system, method and computer program product may operate 
in a number of different environments, including mobile 
and/or fixed environments, wired and/or wireless environ 
ments, standalone and/or networked environments or the 
like. For example, the system, method, and computer pro 
gram product of exemplary embodiments of the present 
invention can operate in mobile communication environ 
ments whereby mobile terminals operating within one or 
more mobile networks include or are otherwise in commu 
nication with one or more image capturing devices. 
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0034 FIG. 2 provides a block diagram of a system that 
would benefit from embodiments of the present invention. 
As shown, the system includes various means for perform 
ing one or more functions in accordance with exemplary 
embodiments of the present invention, including those more 
particularly described herein. It should be understood, how 
ever, that the system may include alternative means for 
performing one or more like functions, without departing 
from the spirit and scope of the present invention. More 
particularly, for example, as shown in FIG. 2, the system can 
include a processor 20 operatively connected to a memory 
system 22. The memory system can comprise volatile and/or 
non-volatile memory, and typically stores content, data or 
the like. For example, the memory system can store client 
applications, instructions, or the like for the processor to 
perform steps associated with operation of the entity in 
accordance with exemplary embodiments of the present 
invention. Also, for example, the memory system can be 
configured to store one or more images or video sequences, 
Such as those received from the image capturing system 24. 
0035. As described herein, the client application(s), 
instructions, or the like may comprise Software operated by 
the processor 20. It should be understood, however, that any 
one or more of the client applications described herein can 
alternatively comprise firmware or hardware, without 
departing from the spirit and Scope of the present invention. 
Generally, then, the processing element can include one or 
more logic elements for performing various functions of one 
or more client application(s), instructions, or the like. As will 
be appreciated, the logic elements can be embodied in any 
of a number of different manners. In this regard, the logic 
elements performing the functions of one or more client 
applications, instructions, or the like can be embodied in an 
integrated circuit assembly including one or more integrated 
circuits integral or otherwise in communication with the 
processor 20. The design of integrated circuits is by and 
large a highly automated process. In this regard, complex 
and powerful software tools are available for converting a 
logic level design into a semiconductor circuit design ready 
to be etched and formed on a semiconductor substrate. These 
Software tools automatically route conductors and locate 
components on a semiconductor chip using well established 
rules of design as well as huge libraries of pre-stored design 
modules. Once the design for a semiconductor circuit has 
been completed, the resultant design, in a standardized 
electronic format (e.g., Opus, GDSII, or the like) may be 
transmitted to a semiconductor fabrication facility. 
0036. In addition to the memory system 22, the processor 
20 can also be operatively connected to at least one interface 
or other means for displaying, transmitting and/or receiving 
data, content, or the like. In this regard, the interface(s) can 
include at least one user interface that can include a display 
system 26 and/or a user input system 28. In some embodi 
ments the user interface may comprise other systems, such 
as a speaker system. The user input system 28 can comprise 
any of a number of devices allowing the entity to receive 
data from a user, Such as a microphone, a voice recognition 
system, a keypad, a touch display, a joystick, or other input 
device. In addition to the user interface(s), the interface(s) 
can also include at least one communication interface (not 
shown) or other means for transmitting and/or receiving 
data, content, or the like, from external systems. 
0037. The processor can also be operatively connected to 
an image capturing system 24 Such as a system comprising 
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a conventional film camera, a digital camera, a video cam 
era, an image sensor, or other image capturing means. 
0038. It should be understood that in some embodiments, 
the systems described above or illustrated by FIG. 2 can be 
Supported by a single entity or by separate entities. The 
systems may be located in different entities but operatively 
coupled so that they may communicate with the processor 
system 20. Such communication can be coupled via a wired 
connection, a wireless connection, and/or over a network. 
Alternatively, the systems can be co-located within the 
respective entity but be logically separated. For example, a 
mobile terminal may support a logically separate, but co 
located, image capturing System and processing System. 
Irrespective of the manner of implementing the system, 
however, the image capturing system can comprise any of a 
number of different entities capable of capturing one or more 
images. Similarly, the processor can comprise any of a 
number of different entities capable of processing an image 
received from the image capturing system to automatically 
generate a representation of the image to be displayed to the 
user on the display system or to store the image in the 
memory system when instructed to do so based upon infor 
mation received from the user input system. 
0039. An exemplary embodiment of the invention will 
now be described with reference to FIGS. 2-6. Embodiments 
of the present invention may be employed, for example, in 
the system of FIG. 2. It should be noted, however, that 
embodiments of the present invention may be employed in 
a variety of other more or less complex systems or devices. 
0040 Embodiments of the present invention provide a 
system, method, device, or computer program product con 
figured to help a user position an image capturing device as 
desired by the user when capturing an image or when 
preparing to capture an image. In one embodiment of the 
present invention, the image capturing system 24 comprises 
a camera, and the display system 26 comprises an electronic 
display configured to be used as a viewfinder for the camera. 
As described above, in some systems, these elements may be 
located separately and even in different devices. In such 
embodiments, the elements may be operatively coupled to 
the processing system by a wired means, a wireless means, 
or by some combination of the two. In one embodiment, the 
camera may be located remotely from the electronic display 
and coupled to the electronic display via a network, Such as 
a local area network, a wide area network, Such as the 
internet, or the like. 
0041. When the electronic display is being used as an 
electronic viewfinder, the system is typically configured to 
display a representation of the image that would be recorded 
by the image capturing system at that moment in time. For 
example, the user of a camera-equipped device can look at 
the electronic viewfinder in order to see where the camera 
lens, sensor, or other optical sensing means is directed. 
Specifically, by looking at the electronic viewfinder, the user 
can see what image will be captured by the optical sensing 
means. Thus the electronic viewfinder allows the user of the 
camera-equipped device to attempt to position the camera in 
Such a way as to capture the image that the user desires to 
record. 
0042. In the case of a camera-equipped device configured 
to record still images, the user can adjust the camera module 
while looking at the electronic viewfinder. Once the user 
positions the camera module so that a representation of the 
desired image is displayed on the electronic viewfinder, the 
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user can then actuate a user input device to instruct the 
camera-equipped device to record the picture. In the case of 
a camera-equipped device configured to record video 
images, the electronic viewfinder may not only be config 
ured to display a representation of the image to be recorded, 
but may also be used to show the user a representation of the 
image actually being recorded at that time by the camera 
equipped device if the camera-equipped device is in the 
Video recording mode. 
0043. In embodiments where the image capturing system 
comprises a digital camera, the image sensor can be used 
both to capture the image to be recorded and to capture the 
image to be displayed on the electronic viewfinder. How 
ever, where the image capturing system comprises a film 
based camera, the image capturing system may further 
comprise an image sensor, Such as a CCD or a CMOS image 
sensor, for capturing the image to display on an electronic 
viewfinder, in addition to the typical image capturing means 
of a conventional film-based camera. 

0044) The electronic viewfinder of the present invention 
may be comprised of any type of electronic display. For 
example, the electronic display could be comprised of a 
liquid crystal display (LCD), a cathode ray tube (CRT) based 
display, a light-emitting diode (LED) based display, an 
organic LED (OLED) based display, a plasma-based display, 
a DLP-based display, or various other types of electronic 
displays. 
0045 Embodiments of the present invention may be 
embodied in various types of electronic devices. For 
example, the electronic device may be a camera-equipped 
telephone, mobile telephone, personal digital assistant 
(PDA) device, laptop computer, digital camera, camcorder, 
or any device capable of having a camera and an electronic 
viewfinder. Alternatively, as described above, the camera 
and the electronic viewfinder may be parts of separate 
electronic devices. In this alternative embodiment, the elec 
tronic viewfinder and the camera may communicate via a 
wired connection or a wireless connection. For example, the 
camera may be wired to a television or other monitor for 
using the television or monitor as a viewfinder for the 
camera. In another embodiment, the position of the camera 
may be adjustable by a remote control, and the electronic 
display may be connected to the camera wirelessly or over 
a network, so that the user may be located remotely from the 
camera. For example, the camera may comprise a remote 
controlled webcam or a camera attached to a remote con 
trolled vehicle, and the electronic viewfinder may comprise 
a computer screen located elsewhere and in communication 
with the camera, Such as via a network. 
0046. In exemplary embodiments, the camera-equipped 
electronic device is a handheld digital camera, a video 
camera, a camera-equipped mobile telephone, or a camera 
equipped PDA. Note, however, that the camera need not be 
a digital camera and could be a camera configured to record 
an image on film or by Some other means. If the camera has 
an electronic viewfinder, the reference lines constructed in 
accordance with the embodiments of the present invention 
may be displayed on the viewfinder regardless of the 
medium on which the image is recorded. 
0047 Although not limited to handheld camera-equipped 
devices, as described above, the reference lines constructed 
in accordance with embodiments of the invention may be 
particularly advantageous to Such devices since the displays 
are often Small making it more difficult to perfectly position 
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the image in the display when taking a picture. Furthermore, 
the user may be holding the handheld device at arms length 
So as to take a picture over a crowd or around a corner. Used 
in this way, the user may be standing at an angle to and at 
a distance from the display making it even more difficult for 
the user to view the exactorientation of the camera or of the 
image displayed on the display. Finally, many Small hand 
held devices are incapable of being used on a tripod, or are 
employed by a user who does not own a tripod or will not 
use a tripod often. Similarly, many of the small handheld 
devices are designed to be carried in a pocket so that the user 
can take a picture whenever the situation arises. As a result, 
the user will often not have a tripod or any other device on 
hand that will help the user correctly position the camera. 
Thus, the reference line system and method of embodiments 
of the present invention may be particularly useful when 
incorporated into a camera-equipped handheld device, since 
the system can be configured to be an easy to use software 
feature of the handheld device that is always available and 
that does not add any size to the device but provides the user 
with a means for helping the user to properly align the 
CaCa. 

0048. In sum, embodiments of the present invention are 
not limited to a particular camera technology, camera 
equipped device, or display type. Instead, embodiments of 
the present invention are more generally directed to a 
system, method, and computer program product for display 
ing reference lines on an electronic viewfinder. 
0049. In an exemplary embodiment of the present inven 
tion, the reference line is a reference line configured to 
represent a horizontal line overlaying or otherwise Super 
imposed upon the image displayed in the electronic view 
finder. In practice, where the reference line is configured to 
represent a “horizontal line, the line will generally be a line 
representing a line that is parallel to the image borders in the 
recorded image format that are intended to represent the 
horizontal (e.g., where the recorded image format is the 
typical rectangular format). Although it is generally advan 
tageous that the horizontal reference line be configured to 
accurately represent a line that would be parallel to the 
borders of the recorded image, it may sometimes be easier 
to create a horizontal reference line by creating a line on a 
display that is parallel to the display's borders. In such an 
embodiment, where the reference line is configured to be 
parallel to the display borders, the display is typically 
configured so that the display borders were generally par 
allel to the borders of the recorded image. In an embodiment 
in which the display image is comprised or rows of pixels, 
the reference line may be comprised of one or more rows of 
pixels extending across the display. It should be understood 
from this description that the “horizontal reference line 
displayed on the electronic viewfinder may not be horizontal 
itself relative to the gravitational field if the electronic 
viewfinder is not truly horizontal, such as, for example, if the 
camera-equipped device is turned on its side. For example, 
a user of a conventional digital camera that records rectan 
gular images where the width of the recorded image is 
greater than the height may rotate the camera ninety degrees 
in a clockwise or counterclockwise direction in order to take 
a picture where the height of the image is greater than the 
width (i.e. a "portrait format instead of a “landscape' 
format). In Such a situation, a reference line that was 
configured to be used as a horizontal reference line in the 
landscape format may now be used as a vertical reference 
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line in the portrait format. Furthermore, other reference lines 
may in fact be used, such as a true “vertical reference line 
or a reference line oriented in Some other predefined manner. 
0050. Using the method described below, a horizontal 
reference line constructed in accordance with embodiments 
of the present invention may be useful to address the 
problem of photographing tilted images that was discussed 
above. As described earlier, FIG. 1 shows an image 10 of a 
seascape, the image comprising a horizon 12 where the sea 
and the sky come together in the image 10. The markings 14 
on the opposite sides of the image in FIG. 1 are provided 
herein for discussion purposes and show that the horizon 12 
is not "horizontal.” In other words, the horizon 12 is not 
exactly parallel to the top and bottom image borders. As a 
result, the image appears tilted. The horizon may appear 
tilted as in FIG. 1 if the camera was rotated even a small 
degree in the counter-clockwise direction. This would cause 
the recorded image or the image displayed by the electronic 
viewfinder to appear to be rotated in the clockwise direction 
relative to the image borders. It should be noted that FIG. 1 
may represent an image displayed by a viewfinder where the 
electronic device or the camera module itself is not held 
perfectly horizontal. FIG.1 may also represent a photograph 
that was taken with the device or camera module not 
perfectly horizontal. 
0051 FIG. 3 depicts a view of an image 10 as might be 
displayed by an electronic viewfinder consistent with one 
embodiment of the present invention. Image 10 is the image 
displayed by the electronic viewfinder and is also a repre 
sentation of the image that would be captured by the camera. 
The image to be captured is similar to the image of FIG. 1 
wherein the image comprises a horizon 12 that the user 
intends to appear horizontal (i.e., parallel to the top and/or 
bottom image borders) in the resulting captured image. FIG. 
3 further depicts an exemplary embodiment of a reference 
line 30. 

0052. The reference line 30 is depicted in this embodi 
ment as a solid line spanning the image displayed on the 
electronic viewfinder. In other embodiments, the reference 
line may be dotted, dashed, or otherwise broken. The 
reference line need not span the entire displayed image and 
instead, in other embodiments, may only span a portion of 
the image or may be comprised of two short lines at directly 
opposing sides of the image, the lines extending only a short 
distance into the image. The reference line 30 may be of any 
desired width and color, and in one embodiment, may be 
semi-transparent Such that the underlying image is visible 
therethrough. A wide, Solid line, spanning the entire image 
may be desirable to make the reference line easier to see. 
However, Such a line covers more of the image than a thin, 
dashed, or semi-transparent reference line, and, as Such, may 
make it more difficult to align a feature in the image with the 
reference line. A dark reference line may be advantageous 
when the reference line is positioned over a bright portion of 
an image; however, a white, yellow, or other bright line may 
be preferred when the reference line is positioned over a 
dark area of the image. In an exemplary embodiment, the 
line type, color, transparency, and/or width are at least 
somewhat adjustable by the user. The user may be able to 
select at least Some of the line characteristics using any 
number of user input means without departing from the 
present invention. For example, the user could use a menu 
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system, designated keys, or a single key that toggles through 
several choices of reference lines and/or the characteristics 
of the reference line. 

0053. In one embodiment, the reference line is displayed 
anytime the user is taking a picture. In another embodiment, 
the reference line can be turned on or off by the user. Such 
an on/off feature may be preferable since the user may get 
distracted by the reference line when the user does not need 
the reference line. Although the system of embodiments of 
the present invention could be configured to use any user 
input device to adjust the reference line, if the system is 
incorporated into an existing electronic device, such as a 
mobile telephone, the system could be configured to use the 
keys or user input system that are already used by Such 
devices. In Such a situation, the electronic device. Such as a 
mobile phone, may have different user-selectable modes that 
change the functions of device. For example, the user could 
change the phone from telephone mode to camera mode, in 
which case the phone's display would automatically become 
a viewfinder for the camera module, and the functions 
assigned certain keys would change to allow the user to take 
a picture, adjust the reference lines, etc., by actuating 
respective keys. 
0054. In another embodiment, the camera-equipped elec 
tronic device comprises at least two picture taking modes 
wherein one mode displays a reference line, and another 
mode does not display a reference line, or displays a 
different reference line. For example, the camera may com 
prise a “landscape' or a "panoramic mode designed to 
activate all of the features of the camera that may be 
advantageous when taking pictures of landscapes. One Such 
feature that may be activated in this mode could be a 
horizontal reference line, since many landscapes will 
involve a horizon or other features that the user intends to be 
parallel to a border of the image. 
0055. In an exemplary embodiment of the present inven 

tion, the position of the reference line relative to the elec 
tronic viewfinder is alterable by the user. FIG. 4 depicts the 
same display view of FIG. 3; however the horizontal refer 
ence line 30 in FIG. 4 has been moved closer to the horizon 
12. As can be seen by comparing FIGS. 3 and 4, moving the 
horizontal reference line closer to the object or feature in the 
image that the user desires to be “horizontal makes it easier 
to determine if the image is in fact tilted and how much the 
image is tilted. The position of the reference line may be 
altered by the user using any type of user input system. 
Preferably, the user input device used to move the reference 
line is a key, button, Switch, joystick, Voice recognition 
system, touch screen, or other user input device that already 
exists on the electronic device in which the system is 
embodied. For example, in one embodiment of the present 
invention where a camera-equipped mobile telephone has a 
directional key, the position of the reference line can be 
altered using the directional key when the phone is in an 
image capture mode and the reference line is displayed. In 
another embodiment, the scroll key of a PDA could be used 
to adjust a horizontal reference line up and down while 
keeping the line parallel to the image and/or display borders. 
0056. In one embodiment, where the image comprises 
parallel rows of pixels and where the reference line is 
comprised of a row of pixels, a computer program stored in 
the memory system instructs the processor in response to 
user input provided, for example, by a user input device to 
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move the horizontal lineup or down by shifting the line from 
one row of pixels to a row of pixels above or below the 
current row of pixels. 
0057. Once the user has positioned the horizontal refer 
ence line close to or in general alignment with the horizontal 
feature in the image, the user then rotates or otherwise 
repositions the image capturing means so that the feature in 
the image lines up with or is parallel to the reference line. 
FIG. 5 shows the display view of FIGS. 3 and 4 where the 
image capturing device has been rotated to where the 
horizon 12 lines up with the reference line 30. The image 
capturing device could be rotated by various systems or 
methods. For example, in a camera-equipped mobile tele 
phone, a conventional film/digital camera, or other handheld 
camera-equipped electronic device comprising both an elec 
tronic viewfinder and an image capturing device, the image 
capturing device may be adjusted by simply rotating the 
entire phone, camera, or electronic device. Alternatively, 
Such devices, or other electronic devices, may be configured 
so that the image capturing device moves at least in some 
ways independent of the other parts of the electronic device. 
Such a system may, in Some situations, make it easier for the 
user to adjust the orientation of the image capturing device. 
For example, in one embodiment, rotation of the image 
capturing device may be electronic and capable of being 
finely adjusted using a user input device. Such as a rocker 
switch. Such a system may be useful if the electronic device 
is a conventional camera and is positioned on a tripod. 
Rather than adjusting the tripod legs so that the camera is 
exactly horizontal, the image capturing device could be 
rotated relative to the base of the camera and finely adjusted 
until a horizontal feature of the image lined up with the 
reference line 30. 

0058. In other embodiments and other devices, the image 
capturing device may be rotated using a remote control. The 
remote control could be separate from the image capturing 
means and the electronic viewfinder. In one embodiment, the 
image capturing device may be located elsewhere on a 
network, Such as a webcam, and be accessible by an internet 
equipped electronic device, such as cell phone or PDA. The 
electronic display of the electronic device could be used as 
the electronic viewfinder for the webcam, and the keys on 
the electronic device could be used as a remote control for 
controlling the position of the webcam. 
0059. In still other embodiments, the image captured by 
the image capturing device could be rotated by a software 
application. For example, if the image sensor in a digital 
camera sensed a larger image area than the standard 
recorded image, or if, for example, the image sensor sensed 
a circular image and then automatically cropped the image 
to fit the standard picture size and shape, then the software 
could adjust where the image was cropped in order to 
effectively "rotate the image with respect to the image 
borders. The user could then use the reference line as a guide 
when instructing the Software to rotate the image which, in 
turn, defines the manner in which the image is cropped. 
0060 FIG. 6 shows the final recorded image after the user 
has used the reference line to correctly re-position the 
camera. The horizon 12 is now generally parallel to the top 
and bottom image borders and, as a result, appears horizon 
tal and is more aesthetically pleasing. As can be seen, the 
recorded image does include the reference line 30. 
0061 Although the above descriptions and figures gen 
erally refer to a horizontal reference line, embodiments of 
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the present invention are not limited to Such an embodiment. 
One exemplary embodiment of the present invention is 
configured to display a reference line that is horizontal; 
however, other embodiments of the present invention can be 
configured to provide other types of reference lines on an 
electronic viewfinder. For example, the reference line may 
be a vertical reference line that a user can use to line up with 
features of an image that are intended to appear vertical. 
Like the horizontal reference line, the “vertical reference 
line may not in fact be truly vertical, but instead may be a 
line that is parallel to the image borders and/or the display 
borders so that feature in the resulting image would appear 
vertical. A vertical reference line may be useful when taking 
pictures of city skylines, buildings, towers, walls in a room, 
or any feature that is intended to appear vertical in the final 
image. In one embodiment of the invention, the user can 
toggle between or otherwise select and deselect a horizontal 
reference line and a vertical reference line. In another 
embodiment, two or more reference lines can be displayed 
at the same time. In yet another embodiment, two or more 
lines may be displayed that move in tandem and/or are 
displayed parallel to each other. 
0062. In other embodiments of the present invention, the 
user may be able to select reference lines displayed at 
various angles or the user may be able to input a desired 
angle that the user wants the reference line to be displayed 
at, relative to the viewfinder. Reference lines that are not 
parallel to the image borders may be useful many purposes. 
For example, suppose a user desires to display pictures on a 
wall in a diamond shape but still desires that the horizontal 
or vertical features in the image be horizontal or vertical, 
respectively, when displayed. The user could then select a 
reference line that is displayed on the viewfinder at a 45° 
angle to the image borders and then rotate the camera to line 
up the horizontal or vertical features in the image with the 
reference line. In this way, the horizontal or vertical features 
will be horizontal and vertical when the image is displayed 
on the wall with the picture itself mounted at a 45° angle. 
0063. User-adjustable reference lines could be used for 
many other functions. For example, if a user is taking 
multiple still pictures of the same basic image and then 
desires to overlay the images or put the images in a flip book 
to show movement of some objects in an image, the user 
could use the reference lines to help position the camera in 
the same place for each image. For example, if the user is 
taking pictures of a building, the user could position refer 
ence lines around the building in the first image. In one 
embodiment of the present invention, the reference lines 
may stay in the same location after an image is taken. Thus, 
the user could then use the same reference lines positioned 
in the first image around to building in order to help the user 
position the building in the same location in the image when 
taking a second image. 
0064. In another example, the reference lines might be 
useful if the user desires to take multiple pictures and stitch 
them together. For example, a user standing on a boat in the 
ocean may desire to take a 360° picture. Using an embodi 
ment of the present invention, the user could position a 
horizontal reference line at the horizon and take a first 
image. The user could then rotate his or her body to take a 
second image of another view. When taking the second 
image, the user could now align the horizon with the 
reference line from the first image. The user could then 
repeat the process until the user has images covering a 360° 
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view around the user. Using the reference lines in this way, 
even if the boat is rocking, the user can more easily capture 
images where at least the horizons will generally be aligned 
when each image is displayed side by side, without the use 
of post-processing Software and without having to crop the 
image. Similarly, the reference line(s) of the present inven 
tion may also be advantageous when recording video with a 
handheld video camera by helping the user keep an object or 
feature in the same position in the image. 
0065. As described above, in one embodiment, the ref 
erence lines may remain in the same altered State after the 
user alters the reference line and captures an image. In 
another embodiment, the reference line may reset to the 
center, top, or bottom, of the display, or some other default 
position and orientation following the capture of an image. 
0066. As mentioned above, an exemplary embodiment of 
the present invention involves incorporating the system and 
method into a mobile communication terminal. Such as a 
mobile telephone. FIG. 7 illustrates a block diagram of a 
mobile terminal 110 that would benefit from the present 
invention. It should be understood, however, that a mobile 
telephone as illustrated and hereinafter described is merely 
illustrative of one type of mobile terminal that would benefit 
from embodiments of the present invention and, therefore, 
should not be taken to limit the scope of the present 
invention. While several embodiments of the mobile termi 
nal 110 are illustrated and will be hereinafter described for 
purposes of example, other types of mobile terminals, such 
as portable digital assistants (PDAs), pagers, mobile televi 
sions, laptop computers and other types of voice and text 
communications systems, can readily employ embodiments 
of the present invention. Furthermore, devices that are not 
mobile may also readily employ embodiments of the present 
invention. 

0067. In addition, while several embodiments of the 
method are performed or used by a mobile terminal 110, the 
method may be employed by other than a mobile terminal. 
Moreover, the system and method of embodiments of the 
present invention will be primarily described in conjunction 
with mobile communications applications. It should be 
understood, however, that the system and method of 
embodiments of the present invention can be utilized in 
conjunction with a variety of other applications, both in the 
mobile communications industries and outside of the mobile 
communications industries. 

0068. The mobile terminal 110 includes an antenna 112 in 
operable communication with a transmitter 114 and a 
receiver 116. The mobile terminal 110 further includes a 
processor comprising a controller 120 or other processing 
element that provides signals to and receives signals from 
the transmitter 114 and receiver 116, respectively. The 
signals include signaling information in accordance with the 
air interface standard of the applicable cellular system, and 
also user speech and/or user generated data. In this regard, 
the mobile terminal 110 is capable of operating with one or 
more air interface standards, communication protocols, 
modulation types, and access types. By way of illustration, 
the mobile terminal 110 is capable of operating in accor 
dance with any of a number of first, second and/or third 
generation communication protocols or the like. For 
example, the mobile terminal 110 may be capable of oper 
ating in accordance with second-generation (2G) wireless 
communication protocols IS-136 (TDMA), GSM, and IS-95 
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(CDMA) or third-generation wireless communication pro 
tocol Wideband Code Division Multiple Access (WCDMA). 
0069. It is understood that the controller 120 includes 
circuitry required for implementing audio and logic func 
tions of the mobile terminal 110. For example, the controller 
120 may be comprised of a digital signal processor device, 
a microprocessor device, and various analog to digital 
converters, digital to analog converters, and other Support 
circuits. Control and signal processing functions of the 
mobile terminal 110 are allocated between these devices 
according to their respective capabilities. The controller 120 
thus may also include the functionality to convolutionally 
encode and interleave message and data prior to modulation 
and transmission. The controller 120 can additionally 
include an internal voice coder, and may include an internal 
data modem. Further, the controller 120 may include func 
tionality to operate one or more software programs, which 
may be stored in memory. For example, the controller 120 
may be capable of operating a connectivity program, Such as 
a conventional Web browser. The connectivity program may 
then allow the mobile terminal 110 to transmit and receive 
Web content, such as location-based content, according to a 
Wireless Application Protocol (WAP), for example. 
0070 The mobile terminal 110 also comprises a user 
interface including an output system, such as an earphone or 
speaker 124, a ringer 122, and a display device 128, and a 
user input system, such as a microphone 126 and a keypad 
130, all of which are coupled to the controller 120. The user 
input system, which allows the mobile terminal 110 to 
receive data, may include any of a number of devices 
allowing the mobile terminal 110 to receive data, such as a 
keypad 130, a touch display (not shown) or other input 
device. In embodiments including the keypad 130, the 
keypad 130 may include the conventional numeric (0-9) and 
related keys (ii, *), and other keys used for operating the 
mobile terminal 110. Alternatively, the keypad 130 may 
include a conventional QWERTY keypad. The mobile ter 
minal 110 further includes a battery 134, such as a vibrating 
battery pack, for powering various circuits that are required 
to operate the mobile terminal 110, as well as optionally 
providing mechanical vibration as a detectable output. 
0071. In an exemplary embodiment, the mobile terminal 
110 includes an image capturing system comprising a cam 
era module 136 in communication with the controller 120. 
The camera module 136 may be any means for capturing an 
image for storage, display or transmission. For example, the 
camera module 136 may include a digital camera capable of 
forming a digital image file from a captured image. As such, 
the camera module 136 includes all hardware, such as a lens 
or other optical device, and Software necessary for creating 
a digital image file from a captured image. Alternatively, the 
camera module 136 may include only the hardware needed 
to view an image, while a memory device of the mobile 
terminal 110 stores instructions for execution by the con 
troller 120 in the form of software necessary to create a 
digital image file from a captured image. In an exemplary 
embodiment, the camera module 136 may further include a 
processing element such as a co-processor which assists the 
controller 120 in processing image data and an encoder 
and/or decoder for compressing and/or decompressing 
image data. The encoder and/or decoder may encode and/or 
decode according to a JPEG standard format. 
0072 The mobile terminal 110 further includes a memory 
device. The memory device may further comprise a user 
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identity module (UIM) 138. The UIM 138 is typically a 
memory device having a processor built in. The UIM 138 
may include, for example, a Subscriber identity module 
(SIM), a universal integrated circuit card (UICC), a univer 
sal subscriber identity module (USIM), a removable user 
identity module (R-UIM), etc. The UIM 138 typically stores 
information elements related to a mobile subscriber. In 
addition to the UIM 138, the memory device may be 
equipped with volatile memory 140, such as volatile Ran 
dom. Access Memory (RAM) including a cache area for the 
temporary storage of data. The memory device may also 
include other non-volatile memory 142, which can be 
embedded and/or may be removable. The non-volatile 
memory 142 can additionally or alternatively comprise an 
EEPROM, flash memory or the like, such as that available 
from the SanDisk Corporation of Sunnyvale, Calif., or Lexar 
Media Inc. of Fremont, Calif. The memories can store any 
of a number of pieces of information, and data, used by the 
mobile terminal 110 to implement the functions of the 
mobile terminal 110. For example, the memories can include 
an identifier, such as an international mobile equipment 
identification (IMEI) code, capable of uniquely identifying 
the mobile terminal 110. 

0073. In one embodiment of the present invention, where 
the system and method of embodiments of the present 
invention include the mobile terminal 110 of FIG. 7, con 
troller 120 could be configured to execute the software 
stored in the terminals memory, wherein the software is 
configured to instruct the terminal to display reference lines 
on the viewfinder of the camera module. The display device 
128 could be configured to operate as an electronic view 
finder for the camera module 136. As such, the display 
device 128 could be configured to display a reference line. 
Keypad 130 could be configured to allow the user to turn the 
reference line on or off. The keypad 130 could also be 
configured to allow the user to alter the reference line. 
Altering the reference line could include altering the line 
type, line weight, line color, transparency of the line, posi 
tion of the line, angle of the line, etc. Based on user input 
provided via the keypad or otherwise, the processor, oper 
ating under control of the software, can appropriately dis 
play, alter, and/or reposition a reference line. In one embodi 
ment, the microphone 126 could be used with voice 
recognition software stored in the memory and operated by 
the controller 120. 

0074 According to one aspect of the present invention, 
all or a portion of the system of embodiments of the present 
invention generally operates under control of a computer 
program product. The computer program product for per 
forming the methods of embodiments of the present inven 
tion includes a computer-readable storage medium, Such as 
the non-volatile storage medium 142 of FIG. 7, and com 
puter-readable program code portions, such as a series of 
computer instructions, embodied in the computer-readable 
storage medium. 
0075. In this regard, the computer program instructions 
may be loaded onto a computer or other programmable 
apparatus to produce a machine. Such that the instructions 
which execute on the computer or other programmable 
apparatus create means for implementing the functions 
described above in conjunction with the display of a refer 
ence line. These computer program instructions may also be 
stored in a computer-readable memory that can direct a 
computer or other programmable apparatus to function in a 
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particular manner, such that the instructions stored in the 
computer-readable memory produce an article of manufac 
ture including instruction means which implement the func 
tion described above in conjunction with the display of a 
reference line. The computer program instructions may also 
be loaded onto a computer or other programmable apparatus 
to cause a series of operational steps to be performed on the 
computer or other programmable apparatus to produce a 
computer implemented process such that the instructions 
which execute on the computer or other programmable 
apparatus provide steps for implementing the functions 
described above in conjunction with the display of a refer 
ence line. 
0076 Many modifications and other embodiments of the 
inventions set forth herein will come to mind to one skilled 
in the art to which these inventions pertain having the benefit 
of the teachings presented in the foregoing descriptions and 
the associated drawings. Therefore, it is to be understood 
that the inventions are not to be limited to the specific 
embodiments disclosed and that modifications and other 
embodiments are intended to be included within the scope of 
the appended claims. Although specific terms are employed 
herein, they are used in a generic and descriptive sense only 
and not for purposes of limitation. 

That which is claimed: 
1. A system comprising: 
an image capturing device configured to capture an 

image; 
a display for viewing a representation of the image; and 
a processor configured to present a reference line on the 

display along with the representation of the image: 
wherein the processor is further configured to be 
responsive to user input in order to alter a position of 
the reference line with respect to the display. 

2. The system of claim 1, wherein the image capturing 
device, the display and the processor are embodied in a 
mobile telephone or digital camera. 

3. The system of claim 1, wherein the image capturing 
device is configured to record a video image or a still image. 

4. The system of claim 1, wherein the display comprises 
a plurality of pixels, organized in generally parallel rows, 
and wherein the processor is configured to illuminate at least 
one row of pixels to represent the reference line. 

5. The system of claim 1, wherein the processor is 
configured to present a horizontal reference line or a vertical 
reference line. 

6. The system of claim 1, wherein the border of the image 
captured by the image capturing device comprises a straight 
portion, and wherein the processor is configured to present 
a reference line that is parallel to the straight portion of the 
border of the image. 

7. The system of claim 1, further comprising a user input 
device configured to allow a user to selectively activate and 
deactivate presentation of the reference line. 

8. The system of claim 1, further comprising a user input 
device configured to allow a user to alter an angle of the 
reference line with respect to the display. 

9. The system of claim 1, further comprising a user input 
device configured to allow a user to alter a location of the 
reference line on the display. 

10. The system of claim 9, wherein the user input device 
comprises a directional key for moving the reference line 
relative to the display, and wherein the reference line moves 
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in a direction perpendicular to itself so that the reference line 
maintains a consistent angle relative to the display as the 
reference line is moved. 

11. The system of claim 1, wherein the processor is 
configured to present a solid line extending across the 
display as the reference line. 

12. The system of claim 1, wherein the processor is 
configured to present a reference line comprised of a dashed 
line. 

13. The system of claim 1, wherein the processor is 
configured to present a reference line comprised of a first 
line segment extending from a first side of the display only 
partially across the display, and a second line segment 
extending from a second opposing side of the display only 
partially across the display, wherein the first and the second 
line segments are linearly aligned with each other. 

14. The system of claim 1, wherein the processor is 
configured to present the reference line as a semi-transparent 
line displayed over the representation of the image. 

15. The system of claim 1, further comprising a user input 
device configured to allow a user to alter characteristics of 
the reference line. 

16. The system of claim 1, wherein the reference line is 
at a first altered position when a first image is recorded, and 
wherein the processor is configured to initially set the 
position of the reference line to the first altered position in 
preparation for recording a second image. 

17. A method of taking a picture comprising: 
providing an electronic device comprising a camera, 

wherein the camera comprises an electronic viewfinder 
for viewing a representation of an image to be recorded 
by the camera, and wherein the electronic viewfinder is 
configured to display a reference line overlaying the 
representation of the image: 

altering the position or orientation of the reference line 
relative to the electronic viewfinder; 

altering the position or orientation of the camera so that a 
feature in the representation of the image is aligned 
with the reference line; and 

recording the image. 
18. The method of claim 17, wherein the reference line 

has a predefined orientation, the altering step further com 
prising: 

identifying an object or feature in the image to be 
recorded having the same predefined orientation; 

moving the reference line relative to the viewfinder so that 
the reference line is positioned closer to the identified 
object or feature; and 

altering the position or orientation of the camera so that 
the identified object or feature is generally parallel to 
the reference line. 

19. The method of claim 17, the altering step further 
comprising: 
moving the reference line to a first altered position on the 

viewfinder proximate to an object or feature in a first 
image and recording the first image; and 

positioning the camera so that the same object or feature 
is positioned proximate the reference line in the first 
altered position, and recording a second image. 

20. A computer program product for facilitating position 
ing of a camera, wherein the camera is operatively coupled 
to an electronic display configured to be used as a viewfinder 
for the camera, the computer program product comprising at 
least one computer-readable storage medium having com 
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puter-readable program code portions stored therein, the 
computer-readable program code portions comprising: 

a first executable portion for displaying a reference line on 
the electronic viewfinder, and 

a second executable for altering the position or the 
orientation of the reference line relative to the elec 
tronic viewfinder in response to instructions received 
from the user. 

21. The computer program product of claim 20, wherein 
the electronic viewfinder displays images as generally par 
allel rows of pixels, and wherein the first executable portion 
is configured to instruct the electronic viewfinder to display 
the reference line with one or more rows of pixels. 

22. The computer program product of claim 20, wherein 
the computer-readable program code portions further com 
prises: 

a third executable for altering the color, transparency, line 
type, or line width of the reference line in response to 
instructions received from the user. 
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23. An apparatus comprising: 
a display for viewing an image; and 
a processing element configured to present a reference 

line on the display along with the image; wherein the 
processor is further configured to be responsive to user 
input in order to alter a position of the reference line 
with respect to the display. 

24. The apparatus of claim 23, wherein the border of the 
display comprises a straight portion, and wherein the pro 
cessing element is configured to present a reference line that 
is parallel to the straight portion of the border of the display. 

25. The apparatus of claim 23, wherein the processor is 
further configured to be responsive to user input in order to 
alter a characteristic of the reference line. 

26. The apparatus of claim 23, further comprising an 
image capturing device for capturing the image viewed on 
the display. 


